Inhibition of cellular protein secretion by picornaviral 3A proteins.
During poliovirus infection, anterograde traffic between the endoplasmic reticulum and the Golgi is inhibited due to the action of 3A, an 87 amino acid viral protein. The ability of poliovirus protein 3A to inhibit ER-to-Golgi traffic is not required for virus growth. Instead, we have suggested that the inhibition of host protein secretion, shown to reduce the secretion of interferon-beta, IL-6, and IL-8 and the expression of both newly synthesized MHC class I and TNF receptor in the plasma membrane of infected cells, affects growth in host organisms. To determine whether the ability of poliovirus 3A to inhibit ER-to-Golgi traffic is conserved, the ability of 3A proteins from several picornaviruses, including human rhinovirus 14, foot-and-mouth disease virus, enterovirus 71, hepatitis A, and Theiler's virus, was tested. Only the 3A proteins from another poliovirus, Sabin 3, and closely related coxsackievirus B3 inhibited ER-to-Golgi traffic as effectively as the 3A protein from poliovirus Mahoney type 1. Site-directed mutagenesis based on these findings and the three-dimensional structure of the amino-terminal domain of poliovirus 3A protein revealed that residues in the unstructured amino terminus of 3A are critical for the inhibition of host protein secretion.